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CLAIMS 

1. A method for\ in vitro selection, from a library of catalyst 
molecules, of\ a catalyst molecule of interest having a 
relatively mone efficient specific catalytic activity of 
interest as compared to the rest of the catalyst molecules 
within said lilbrary and wherein said in vitro selection 
method is characterised by that it allows multiple catalytic 
activity turn-overs (±\e. substrate to product catalytic 
activity turn-ovens) , by the catalyst molecule of interest, 
before it is finelly collected and wherein said method 
comprises f ol lowing \ steps, 

(i) placing; a eample comprising a number of individual 
units wherein said sample comprises a library of catalyst 
molecules provided in tihe form of individual units, wherein the 



15 individual units comprilse a first (^^type^ individual unit having 
the following general structure: 
C-S, 

' wherein C denotes a catailvsi: — molecule and S a substrate which 
is capable o f bein g cat/aVLysed into a product by at least one 
20 catalyst comprised within said library of catalyst molecules 
and thereby providiivg th^ possibility of obtaining a second 
type individual unit/ compressing the general structure: 
C-P, 

wherein C has the rAeaning \def ip^ci above and P is the product 



25 molecule resulting from the catalytic conversion of the 
substrate S of the first type individual unit; and 

(a) the substrate S ils attached to the catalyst in a 
configuration that allows catalytic reaction between 
the catalyst and the\ substrate within said individual 

30 unit; and 

(b) the nature of said \attachment of the substrate and 
the catalyst provides \the possibility, by means of a 



-us 



71 



characteristilc of the product , of isolating an entity 
comprising linf ormation allowing the unambiguous 
identif icatiom of the catalyst molecule which has been 
capable of caVtalysing the reaction substrate molecule 
to product molecule; 

under suitable! conditions where a catalyst molecule of 
interest performs its catalytic activity of interest and 
where said method! is characterised by that said sample is 
further under conditions wherein the product generated by 
a catalyst of intierest is in contact with one or more 
reagent (s) which convert it back into the substrate S ; 

(ii) selecting fori a catalyst of interest by selecting 
for one or morel individual unit(s) which comprise (s) 
the product molecikle; and 

(iii) isolating an entity comprising information allowing 
the unambiguous identification of the catalyst molecule 
of interest whidh has been capable of catalysing 
multiple times thp reaction substrate to product, by 
means of a chajracteristic of the product; and 
op t i^n.aUry 

;i) to (iii) one or more times by 
)n comprised in said entity of step 
tl\e catalyst .molecule of interest and 
26mprising said generated 
?rest and then using this 
as\ a starting material in said 



(iv) repeating step 
using the inform- 
(iii) to genera 
construct an i 
catalyst molec 
individual unit 
repetition step. 



dividual unit 



The method according to claim 1, wherein the individual unit 
of point (i) in claim 1 \ is a biologically amplifiable 
individual unit- 1 
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3. The method according to claim 1, wherein the individual unit 
of point (i) in cl4im 1 is a biologically amplifiable 
individual unit and bl^ch said substrate and said catalyst 
molecule are attache^ \ on the surface of said biologically 
amplifiable individual Unit 



10 




4. The method accordinq to any of the preceding claims, wherein 
said individual uniV of point (i) comprises following 
structure: catalyst molecule - flexible linker - substrate. 



5. The method according to\any of the preceding claims, wherein 
said individual unit of\ point (i) in claim 1 comprises 
following structure: catalyst molecule - carrier system - 
substrate, or more preferably the structure: catalyst 
molecule - carrier system - flexible linker - substrate. 



20 



6. The method according to claim 2 and 4, wherein said carrier 
system of claim 4 within said biologically amplifiable 
individual unit of claim 2 is a phage. 

7. The method according/i|o claim 4, wherein said carrier system 
is a bead particle. 




30 



8. The method according typ any of claims 1 to 7, wherein said 
library of catalyst molecules is a library of natural or 
unnatural peptides or polypeptides, preferably a library of 
enzymes . 




9. The method accordiMg to claim 8, wherein said library is a 
library comprising/ f^lyg^tides..^j^r^^ ^^having a number 

of different enzym^tit^^^tivities^. 
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10. The method according to claim 8, wherein said library is a 
library comprising polyp4pt>ides variants derived from one or 
more precursor polyp;^p\tide (s) , wherein said precursor 
polypeptide (s) exhibS^t(^) closely related enzymatic 
activities . 



11. The method accorping to any of claims 8-10, wherein said 
library is a libr^ary comprising shuf f led/recombined/doped 
polypeptides . 

12. The method according Vto claims 1 to 7, wherein said library 
of catalyst molecules \s a library of natural or unnatural 
nucleic acids. 



15 13, The method according to claim 12, wherein said library is a 
library comprising nuqleic acids having a number of different 
catalytic activities . 



14. The method according 
20 library comprising nu 
more precursor nuc 
nucleic acid(s) e 
activities . 




ilaim 12, wherein said library is a 
iic acid variants derived from one or 
wherein said precursor 
closely related catalytic 



25 15. The method according\ to any of claims 12 to 14, wherein 
said library of nuclerc acids is a library comprising 
shuf f led/recombined/doped rvucleic acids . 




16. The method according to anyXof claims 1 to 7, wherein said 
30 library of catalyst molecules i^ a library comprising natural 
polymers molecules, or unnatural polymers molecules, or 
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small organic moleculeSs, or small inorganic molecules or a 
mixture of said molecul) 



17. The method accordi 
made by combinatorial 




16, wherein said library is 




10 



18. The method actx)rding to any of the preceding claims, 
wherein the catalys^ molecules and the substrate capable of 
being catalysed into product (point (i) in claim 1) are of 
a different chemical substance. 



19. The method for in vitro selection according to claim 1, 
wherein the catalyse molecules of interest are enzymes or 
proteins that have peen coupled to an affinity tag, and 

15 wherein an optional step is performed prior to step (i) of 
claim 1, the optional step comprising an enrichment for 
individual units displaying (full length) enzyme or protein 
through a purification in which the units displaying the 
enzyme or protein are isolated by means of the affinity tag. 

20 

20. The method for in vitro selection according to claim 19, 
wherein the individual m;?rr^ (full length) enzyme 
or protein are purif ieczl \by the means of an anti-affinity-tag 
antibody column in yhidh the units displaying the tagged 

25 enzyme or protein are/ isoJ^ated by ^means of the tag. 
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21. The method for in M^itrci,.-<^lect ion according to claim 19, 
wherein the affinity tag \ comprises six histidine residues 
that are coupled to the Ic-terminal end of the enzyme or 
protein of interest, and I the individual units displaying 
(full length) enzyme or ptotein are purified on a Ni-NTA 



column or on a anti-histidine antibody column, in which the 
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enzyme or protein are isolated by 



units displaying the ta 
means of the tag. 



2. The method fpr in vitro selection according to any of the 
preceding claims, wherein the selecting for a catalyst 
molecule of inteorest, in step (ii) of claim 1, is done by 
specific immobilization to said product molecule. 

3. The method for in\vitro selection according to any of the 
preceding claims, wKerein the selecting for a catalyst 
molecule of interest, iSp step (ii) of claim 1, is done by the 
following strategy, 

(i) constructing a sVstem wherein substantially each of 
the individual units i\i step (i) of 1 comprising the 
substrate molecule and th4 catalytic molecule is bound to a 
matrix and wherein the unit is released from said matrix 
when the substrate is converged into the product; and 
(ii) selecting for the unit(s\ which are released from said 
matrix . 



. The method for in vitro selection according to any of the 
preceding claims, wherein the se\lecting for a catalyst 
molecule of interest (step (ii) of\ claim 1), is done by 
following strategy, 

(a) constructing a product-columnX wherein a receptor 
specifically binding the product is placed along the matrix 
of the product-column; and 

(b) adding the sample of individual uni-^s at one end of 
the product-column and selecting for the cat^alyst molecules 

individual \init 



of interest by isolating the 



(s) which 



arrive (s) latest to the opposite end on the colis^mn. 
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25. The method for in vAtro selection according to claim 1, 
wherein the isolation Af an entity comprising information 
which allows the unambiguous identification of the catalyst 
molecule of interest (sttep ^^f^ii) of claim 1) , is done by 
physical or chemical procekares 

26. The method for in vi troVstTTection according to claim 25, 
wherein the physical procedure is electrophoresis. 



10 27- A method f^r producing a catalyst molecule of interest 
comprising perforhiing the method for in vitro selection 
according to any of 61aims 1-18 and the further following step, 
(a) producing saisd isolated catalyst molecule of interest 
in a suitable \uantity of interest by a suitable 
15 production method. 






(j 



